Abstract. The purpose of this paper is to establish the Milloux inequality of meromorphic function in annuli. We obtain a general form of Milloux inequality of meromorphic function in annuli when the multiple values are considered.
Introduction and preliminaries
In 2005, Khrystiyanyn and Kondratyuk [6, 7] gave an extension of the Nevalinna value distribution theory for meromorphic functions in annuli. In their extension the main characteristics of meromorphic function are one-parameter and posses the same properties as in the classical case of a simply connected domain. In [6] and [7] , we can get the analogues of the Jensen's formula, the first fundamental theorem, the lemma on logarithmic derivative and the second fundamental theorem of the Nevanlinna theory for meromorphic functions on annuli. After [6, 7] , Fernàndez [5] study the value distribution of meromorphic functions in the punctured plane, Cao, Deng, Yi and Xu [1] - [3] study the uniqueness of the meromorphic functions in annuli, Chen and Wu [4] study the exceptional values for meromorphic function and its derivatives in annuli. In the following, we introduce the definitions, notations and results of [4] and [6, 7] which will be used in this paper.
Let f (z) be a meromorphic function in the annuli
where a ∈ C and
is the counting function of poles of the function 1 f −a in {z : t < |z| 1} and n 2 (t, 
is the counting function of poles of the function f in {z : t < |z| 1} and n 2 (t, f ) is the counting function of poles of the function f in {z : 1 < |z| t} . Let
Finally, we define the Nevanlinna characteristic of f in A(R 0 ) by
where R 0 +∞. Suppose that f , g are two meromorphic functions in A(R 0 ), where
for every fixed a ∈ C. 
for R ∈ (1, +∞) except for the set R such that
2. in the case R 0 < +∞,
where
Milloux inequality meromorphic function in annuli
In this section, we shall establish the Milloux inequality of meromorphic function in annuli and prove the following theorems. 
In order to prove Theorem 2.1, we shall prove the following general form of Milloux inequality of meromorphic function in annuli when the multiple values are considered. Firstly, we give the following notations (see [4] ).
Let f be a meromorphic function of order ρ in A(R 0 ), where 1 < R 0 +∞, and let a ∈ C ∞ := C ∪ {∞} . We denote by n 1 (t, f , a) the number of distinct zeros of f − a in {z : t < |z| 1} (ignoring multiplicity) and by n 2 (t, f , a) the number of distinct zeros f − a in {z : 1 < |z| t} (ignoring multiplicity), and
For any positive integer k , we denote by n k 1 (t, f , a) the number of distinct zeros of order k of f − a in {z : t < |z| 1} (ignoring multiplicity) and by n k 2 (t, f , a) the number of distinct zeros of order
We denote also by n k 1 (t, f , a) the number of zeros of f − a in {z : t < |z| 1} and by n k 2 (t, f , a) the number of zeros of f − a in {z : 1 < |z| t} , where a zero of order < k
Under the above notations, we shall prove the following theorem. 
Letting p = q = 1 and l , m i , n j tend to infinity in (2.1), we can get Theorem 2.1. Here, we give a proof of Theorem 2.2.
Proof. From [8], we have
Hence, by Theorem B and (2.2), we can get
holds for any positive any a [i] . Put
Then as in [9] we have
In fact, (2.5) holds if p = 1. If p 2 , put
Let for the moment i ∈ {1, 2, ···, q} be fixed. Then we get in every point where
for i = j. Therefore the set of points on ∂ C r where
is either empty or any two such sets for different i have empty intersection. In any case
Hence (2.5) follows from the above inequality under the case of r = R and r
It follows from (2.3)-(2.6) and Theorem A that
Now it follows from Theorems A, B and (2.3) that
It follows from (2.8) and (2.9) that
(2.10) By [4] , we have
Substituting (2.11) and (2.12) to (2.10), we obtain
and
Similarly, we can get
By (2.4), we have Hence, (2.1) follows from (2.19).
